Abstract-Energy in the Wind is converted into Rotary Mechanical Energy by the Wind turbine.
I. INTRODUCTION
HE mankind has witnessed the tremendous advancement in Science and Technology, modernization and industrialization in the last 100 years, which was not seen for millions of years. Energy had been a key issue to industrialization after discovery of The Plants have been able to absorb only 200 GT and the balance is still there in the atmosphere. This is the primary cause of Global Warming and climate change.
It is now felt by mankind through Climate changes, melting of Ice caps in Artic Zone, rise in the sea level reducing the Land area, threat to marine life etc.
The solution to the Global Warming lies in the development of the Green cover or forest cover to absorb the excess CO2, together with harnessing Renewable Sources of Energy in lieu of Fossil fuel so as to arrest the Pollution l evel from further increasing.
Carbon Emission, a major cause of Global Warming is primarily due to use of fossil fuels such as Coal and Petroleum in Thermal power Plants and Automobiles. [2] It is proved that Fossil Fuels continue to diminish. [ Harnessing of Wind Energy could play a significant role in the Energy Mix of each Nation. Wind is caused due to the uneven heating of the earth surface by the Sun. The air in contact with the ground gets heated up and becomes light in weight by losing its density and starts rising up. Thus heated air is displaced by the cold air which is higher in density. This is how the air is displaced and set in motion to generate winds and it is called Wind Breeze. The most prominent feature of the Wind Climatology in India is the Monsoon Circulations. 
II. Power Conversion from Kinetic Wind Energy to Rotational Energy:
The Kinetic Energy of a Mass of Air 'm' having the speed v w is given by:
The Power associated to this moving air Mass is the derivative of the Kinet ic Energy with respect to time. The best utilization of the Wind Energy in Wind Electric Generators (WEGs) establishing a theoretical limit for the Power Extraction, independently of the turbine design, at most (theoretical maximum) of the Wind Kinetic Energy can be converted into Mechanical Energy. [4] Every particle in motion has an associated Kinetic Energy proportional to its mass and the square of its speed. Turbines convert this Kinetic Energy to a mechanical motion and during the conversion process the speed of the flow is reduced. (Bet'z limit) Finally, the Mechanical Power extracted from the Wind is calculated using: 
III. Types of the Wind Electric Generators:
Wind turbines can r o t a t e about either a Horizontal for a Vertical axis, the former being both older and common.
The first electricity generating Wind Turbine was a battery charging machine installed in July 1887 by Scottish academic, James Blyth to light his holiday home in Marykirk, Scotland. The first automatically ope r a t e d wind turbine, built in Cleveland in 1888 by Charles F. Brush. It was 60 feet (18 m) tall, weighed 4 tons (3.6 metric Tones) and powered a 12 KW Generator.
[1]
In the 1990s, wind power turbines were characterized by a fixed-speed operation. Basically, they consisted of the coupling of a Wind Turbine, a Gearbox and an Induction Machine directly connected to the Grid.
Additionally, a soft starter is used to energize the machine and a bank of Capacitors to compensate the machine Power Reactive absorption. Although being simple, reliable and robust, the fixed-speed wind turbines were inefficient and power fluctuations were transmitted to the network due to wind speed fluctuations. [4] The Induction Generators are gaining the popularity due to its simplicity and no Synchronization problem. However, the major drawback of the Induction Generator is its additional Reactive Burden on the system, where it is connected.
The In order to enable variable speed operation Synchronous Generators are decoupled from the Power Grid with its fixed frequency (50 or 60 Hz) through two back-to-back frequency converters, which have a common DC-link. The main disadvantage of this topology is that the frequency c onver t er s are designed to handle the full Generator power output. This inevitably means higher costs. Doubly -fed electric machine has windings on both stationary and rotating parts, where both windings transfer significant Power between Shaft and Electrical System. It is useful in applications that require varying speed of the machine's shaft for a fixed Power System Frequency. [6] 
III. Analysis and Comparison at par with the P.F (KWhr, rKVAh, and iKVAh) components of the existing Conventional and Fully Converter types WEG(other than DFIG): Case Study-1:
A conventional WEG ('S'make) having the Induction Squirrel Cage -synchronous Motor, which is directly coupled with the utility Grid, kept installed at Tirunelveli district in Tamil Nadu of India and in working condition till date, is taken for the study purpose. It is understood that the 'S' type WEG is drawing Reactive Power from the Grid and the Power Factor ranging from 0.2 to 0.38 only.
Case Study-2:
A Modern WEG ('E' make) having Synchronous Motor, with AC-DC-AC Converter and Inverter (Fully equipped with Power Electronics) and kept connected with the Grid, installed at Dindukul district in Tamil Nadu of India and in working condition till date, is taken for the study purpose.
The details of the month wise A c t i v e a n d Reactive Power generated and drawn from the Grid are studied and the Power Factor at the Grid side is charted below. 
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It is understood that the 'E' type WEG is drawing Reactive Power from the Grid with the P.F ranging from 0.45 to 1.00. The Unity P. 
IV. The Doubly Fed Induction Machine Concept:
DFIG is an abbreviation for Double Fed Induction Generator, a generating principle widely used in Wind Turbines. It is based on an Induction Generator with a multiphase wound rotor and a multiphase slip ring assembly with brushes for access to the rotor windings. It is possible to avoid the multiphase slip ring assembly (Brushless Doubly
The principle is that Rotor Windings are connected to the Grid via slip rings and back -to -back Voltage source converter that controls both the rotor and the grid currents. Thus rotor frequency can freely differ from the grid frequency (50 or 60 Hz).
Fig (4) WEG with DFIG Concept
By using the converter to control the rotor currents, it is possible to adjust the Active and Reactive power fed to the Grid from the Stator independently of the Generator's turning speed. The control principle used is either the two-axis current Vector control or Direct Torque Control (DTC) has turned out to have better stability than current vector control especially when high Reactive currents are required from the Generator [1]
The Prime Mover, consisting of a pitch-angle controlled wind turbine, the shaft and the gear-box drives a slip-ring Induction Generator. The stator of the DFIG is directly connected to the Grid; the slip-rings of the rotor are fed by self-commutated converters. These converters allow controlling the rotor voltage in magnitude and phase angle and can therefore be used for Active-and Reactive Power control.
[3]
V. Function of the D. F. I. G (Reactive Power Control)
The Wound -Rotor Doubly -Fed Electric Machine is the only Electric Machine that operates with rated torque to twice Synchronous speed for a given frequency of excitation (i.e., 6000 rpm @ 50 Hz and one pole-pair versus 3000 rpm for singly-fed electric machines). Higher speed with a given frequency of excitation gives lower cost, higher efficiency, and higher power density.
In concept, any electric machine can be converted to a Wound -Rotor Doubly -Fed Electric Motor or Generator by changing the rotor assembly to a multiphase wound rotor assembly of equal stator winding set rating. If the rotor winding set can transfer power to the electrical system, the conversion result is a Wound -Rotor Doubly -Fed Electric Motor or Generator with twice the speed and power as the original singlyfed electric machine. The resulting dual-ported transformer circuit topology allows very high torque current without core saturation, all by electronically controlling half or less of the Total Motor Power for Full Variable Speed Control. [1] Due to the main advantage of allowing VariableSpeed Operation, the Power Extraction from the Wind can be optimized. The converters feed the Low-Frequency Rotor circuits from the Grid. The converters are partially scaled requiring a rated power of about 30% of the generator rating. Usually, the slip varies between 40% at SubSynchronous speed and -30% at Super-Synchronous speed. The Grid-Side Converter is controlled to have a Unity Power Factor and a constant voltage at the DC-link.
The Rotor-Side Converter is usually controlled to have (a) Optimal Power Extraction from the Wind and (b) a specified Reactive Power at the Generator ter mi nal . (Sinusoidal 3 Phase Voltages at the Slip Frequency).
Therefore, assuming that the converters are lossless, the Net Power injected by the Generator to the grid is given by P gen = P s -P r Q gen = Q s [4] 
VI. Conclusion
It is concluded that a DFIG is a Wound-Rotor Doubly-fed electric machine (basically operates similar to a Synchronous Generator), and as its rotor circuit is controlled by a Power Electronics Converter, the Induction Generator is able to Manage (Control) Import and Export Reactive Power.
Apart from the Reactive Management, the control of the rotor voltages and currents enables the Induction Machine to remain synchronized with the grid while the wind turbine speed varies. A variable speed wind turbine utilizes the available wind resource more efficiently than a fixed speed wind turbine,especially during light wind conditions.
The cost of the converter is low when compared with other variable speed solutions because only a fraction of the Mechanical Power, typically 25-30 %, is fed to the Grid through the Converter, the rest being fed to Grid directly from the Stator.
The Mechanical Efficiency in a Wind Turbine is dependent of the Power Co-efficient. The Power Co-efficient of a rotating Wind Turbine is given by the Pitch Angle and the Tip Speed Ratio. Adjustable speed will improved the system efficiency since the turbine speed can be adjusted as a function of Wind Speed to maximize output Power.
Also, the Cost of inverter filters is reduced. Filters are rated for 0.25 to 0.30 p.u of the total System Power and Inverter Harmonics represent smaller fraction of Total System Harmonics. 
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